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An organic electroluminescent element has a cathode which is an 
electrode contg. electron injecting metal (A) selected from at least 
one of Ba, Ca, Ce, Er, Gd, Hf , La, Mg, Nd, Sc, Sm, Y, Yb, Zn, Ta, Eu, 
and In and quinoxaline cpd. (B) of formula (I), where Z = single bond, 
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1-6C alkoxycarbonyl, 1-8C dialkylamino, 2-12C dialkyleneoxy, 1-6C 
alkylenedioxy, or 1-6C alkyleneoxy gp. or halogen atom. 
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ABSTRACT 

PURPOSE: To obtain an organic EL element having high luminous efficiency, 
uniform luminous intensity and excellent long-term stability by using a 
mixed electrode containing an electron-injecting metal and a quinoxaline 
compound as the cathode. 

CONSTITUTION: An organic EL element in which a mixed electrode containing 
an electron-injecting metal and a quinoxaline compound is used as the 
cathode is provided. In formula I, Z is O, SO(sub 2), S, CH=CH, CO, a group 
of formula n, a group of formula III or the like; X and Y are each H, a 
1-6 C alkyl, an (un)substituted 3-12 C heterocyclic residue in which the 
substituent is selected from among nitro, amino, cyano, OH, carboxyl, 
methylthio, ethylthio, halogen, 1-6 C alkoxyl, 1-6 C alkoxycaronyl, 1-8 C 
dialkylamino, etc. ; and (n) is 1-3. 
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5-fc'A (4-^5 L )UX5 1 U;P) tf7V>, 2, 5-k* 
X (4-X3 L ;l/X3 1| J;W (f7v>, 2, 5 -fX [2 

- (1-^-7^) fcf=JW k*5v>, 2, 5-f7> 
(4-* b^Xf-VM f^vX 2, 5-fT. [2 

- (4-t7iZJW fxJH e7V>. 2, 5-t'X 

[2- (l-trix^)O k'^;p] tf7v>i?*^tfe.n 

-5. ^OffcOfcOiLT, 01*.tftt*HttfflF£O 3 8 7 7 

[0034] at>\z. ±»Lfca3t»e»i. &js*l— 

^t^fl-lC. 0H;Ltfl 2-7^D^'J/> (J.Appl.P 
hys., M§2 7#, L713 (1 9 8 843 K 1. 4- 
v7i-;i/- 1, 1, 1. 4, 4— r 

h77ip;i'-l, 3-7^> ! x> (JSLk. Appl.Phys. 
Lett. ,815 6#, L7 9 9 (1 9 9 043 ) > ±7?)l 
-f5HRW» (#M¥2-3 0 5 8 8 6#&&) , 
l^>K®ft (W2- 1 8 9 8 9 0^*6) 
5>7 (#P8¥2 - 2 1 6 7 9 1 $ 

9ft (#W¥2-2 2 0 3 9 SWAM) . tf7>"J>K 
9ft (4fH!¥2-2 2 0 3 9 4^&*g) v ->?D^ 
$>X>B*# «*BBT2-2 8 9 6 7 5^4i«) . bfo 
DfD-;i^9ft (&B8¥2-2 9 6 8 9 1#£$8) . 
Xf-'J;P75>^igft (Appl.Phys. Let t.,m 5 6#. L 
7 9 9 (1 9 9 0*)), *-7U >*fc£* (£$¥2 
-1 9 1 6 9 4#&&) . BRE&H£ffiW0 9 0/1 3 
1 4 8^>AppI.Phys. Lett., vol 58, 1 8, PI 982 (! 991) KBE 

[0 0 3 5] ft^T'te, »K5B3tBO«»tbT. » 
»y7f'Jf-/ ym^m <BWH«*lF£0 3 8 8 7 6 
8^BJJffl*^>!l#pgip3 - 2 3 1 9 7 0*&WfcHw©t> 
©) £J9b*«;i£#ff£L». ft#fl£LTtt. 1, 4 
-7iZl/>y^fiJr-f/, 4, 4' - 7 x - b > v 
/f'Jr^A 2, 5-*y'Jl/>y^f'J7-f>. 
2, 6-^7?U>v^5 1, Jx-<>, 1, 4-t'7xX 
l^/y7fJ7^>. 1, 4 - p-7l^7iZl//y^ 
f'Jf-O, 9, 1 0-7> h7-fe>-7-r^-7^5 L, JT ; 
-f >, 4, 4' -h*7 (2, 2-y-t-7'W7xZ 

;n?x;i/) t'7iz;i/ (etT, dtbpvb i iBSET 
-5) . 4, 4' -fc'7. (2, 2-77irjH:rjH b* 
7x-)V (RT. DPVB i iKEt-5) ^> 

[0 0 3 6] ±BE«fl«rffl^T*3tJl«r»lffi-r*^tti 



LBffi^©iifl©£ft£)IffiT£C<h!Q^€r5. fSftJI 

ntzmm^ s*tttt*fctt««tt«©*f*wtfc«a»& 

-5 17 8 H»&««ffcW*S*lTV»4J:'5lC, i8Bg^ 

[0 0 3 7] d©«t-5(cLT^^ns^7tH©MJPlC 

tifiVZZifi* j§&5nm~5Aim©®B#$r£L,^. 
*«ELS|PT-fc*»t**31fiJltt. SftEPJDftlt. H&S: 

x«ig> aAsnfc«* (m^tiEJD £m#©73T& 

»$*?)|I3I«S«I. **£iE?l©l!i§£©«ft»ttU- 
IEa ©tt A S ft *T 5 £ «?©tt A 3 ft*-r S £ 0 W 

[0 0 3 8] BMI©tt»tL-Ttt, tfc*HR©*£t» 
(4eVtLh) «ftfi»ttfl:^**fcttc 
n-6©jB^«3S*»*K-fflV»6*l4. *ft^£bT«A 
u^©&JR, Cul. I TO. Sn02 , ZnO^fCS 

tzzttfvzz. »jfcfl#s©3s#*»««fcott0m 
T«£. »&©%&«(* l ox«fcO:fc*^i:£!&*ai.L 

l*ffi©Mil«Wlct.±5^. 1HU Onm-lAt 
m. »SU<«1 0~2 0 0 nm©igfflTjlS?$tl-5„ 
[0 0 3 9] )6S»K«L:Ttt»t6n«jE?LaAJl©«« 
tLTtt. tt*±VXm&tt®<D}E1lit\WAtLTm 

tlTU^^JD© ; b©©4'*^fiES:© : b©^jl^LTffl^ 
Siid^Tt*. E?LaAS©««li> I7L©aA, € 

H»4jl««l©£*-&e>Tfc±K 

[0 0 4 0] ft#«£LTI±. WAtfhU 7^-^81* 
ft (^aitB^ 3 , 112, 197 ^BflJH*^#Hg) . 
**#5>7 v /-;m*# (^B^WBS, 18 9, 4 4 
7^9Ui*«#R) . -f 5 ^y-JUMWI: (»4il8 3 7 
- 1 6 0 9 6^4i««#K) . Tf^)7^-)V7)Vt>ym 

mw mmmf^3, 6 1 5, 4 02^18, ris 
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3, 8 2 0. 9 8 9591«ffl», 3K53, 5 4 2. 5 4 4 
%Wmm. #4M34 5-5 5 554MB. 3 5 1-10 9 
8 354M8, ^HB 51-93224 54MS, 35 5- 
1 7 10 554M8. (^5 6-4 1 4 854M8. ^ 5 5 — 
1 0 8 6 6 7 54MS, 355-15695 354M8. 3 
5 6-3 6 6 5 654M6^#!i) . tf^/U >K*#*5 
J:tftr7'/D>R»# (*B»«FJB3. 1 8 0, 7 2 9 
593««, 3SS4, 2 7 8. 7 4 65HJ«ffl». ttMB 5 
5^8 8 0 6454MB. 35 5-8 8 0 6 554M8, 3 

4 9-1 0 5 5 3 7W H5 5-5 1 0 8 6§ft 
$6, 356-80051 54Mfi, 356-881415 
4M8. 357-4554 554M8. 354-1 1 26 3 
7 54M8. 35 5-7 4 54 654MB^#!B) . 
U7-775 7R3H* (*B4#fflF?g3, 6 1 5, 4 0 4*1 
BJ*ffl». #4M8 5 1-10 10 554MB. 34 6-3 7 
1 254MS. 347-2533 654MB. 4*WBS4- 

5 34 3 554MB. 3 5 4-1 1 0 5 3 6%^. 35 

4- 1 1 9 9 2 5 54Mi«£9B) , 7'J-^75 >R* 
(*B4$»Sf§ 3 , 5 6 7. 4 5 0 59!iffl», 381 3 , 

1 8 0, 7 0 3^1t, 3313, 2 4 0, 5 9 7^ 

mm. 3^3, 6 5 8, 5 2 o^mmm. 3Sfi4, 23 

2, 1 0 35?Ji!iffi», ngu, 1 7 5, 9 6 159M 
ft. 3MI4, 0 1 2, 3 7 65$iffl», 8ftB34 9-3 

5 7 0254M8. 33 9-2 7 5 7 7 54MB. &PflB85 

5- 1 4 4 2 5 054M8. 356- 1 1 9 1 3 2 54i 
fR, 356-22437 54Mfi. BSM*WS 1.11 
0, 5 1 8^HJ«ffl«^#M) . 75/Mlft*JP3>R^ 
# (#BftWM?3, 5 2 6, 5 0 1 59U8»«#III) . 
:^Hh/-JMBft# OfcBMMWM. 2 5,7, 2 0 35 
BJiSfflS^lCgj^Ofc©) . Xf=-U*7> h7"fe>Rj@# 

(8WH56-4 62 3454MI«#!H) . 7JM-1/7 
>Rg# miBBB 54- 110837 54i$B3£#!I) . 
fcl*7l/>Ii»# (*BftW!g3, 7 1 7, 4 6 25?Ji 
fflft. 4*MB5 4-5 9 1 4 3 54*?6. 35 5-5 2 0 

6 354MB, 35 5-5 2 0 6454MB, 35 5-4 6 

7 6 054MB, B5 5-8 5 4 9 554MB. 35 7-1 

1 3 5 0 54MB, 357-148749 54MB. 
2-31 1591 5&Se£JH) - 7.3-)V'<>mMte 

(#PJ|B3 6 1 - 2 1 0 3 6 3 54M6. 36 1 -2 2 8 4 

5 154MB, 3 6 1 - 1 4 6 4 2 54MB. 36 1-7 2 

2 5 5 54MB, 362-47646 54MB, 3 6 2-3 

6 6 7 4 54MB. 362-10652 54i$E, 3 6 2- 

3 0 2 5 554M8. 36 0-9 3 4 4 554MB,. 3 6 0 
- 9 4 4 6 2 5 4MB, 360-174749 54MB, 3 
6 0- 1 7 5 0 5 254MB^#BS) , ->7tf 

(*BH*1WB4, 9 5 0, 9 5 05?fl«ffl») , #'J->5 
(ttH¥2- 2 04 9 9 654MS) . 7 
(#Bfi¥ 2-282263 54MB) . <KM¥ 1 - 
2 1 1 3 9 9 54i«KBBS$nT^*«*ttJS#^*U 
(!»lC5 1 *7x>^U3'-7-) «s**tf«>;i£a« 



[0 0 4 1] jEHaAlCDlffttUTttiEOt)©** 

3-295696 554i«^«cWSOt>0) . 3?#&S§ 
=iK75>'fk^*<k^X5 L1 J;i'75>'lk^ (*B# 
Bf?f§4. 1 2 7, 4 1 25BJIiffl«. #^Bg5 3-2 7 0 

3 3 54M8. 354-5844 554MB. 35 4-1 4 
9 6 3 454MB..35 4-6 4 2 9 954MI, 35 5- 
7 9 4 5 054MB. 355-14425 054MB. 3 5 

6- 1 1 9 1 3 254MB, 361-29555 854i 
$8, 361-98353 54i$B. 363-295695 
5&SKMWB) , ttfc#*ftj6=»7 5>fl:£*£fljn 

[0 0 4 2] ±E#Jt7<f U>ft^»©ft*«tUT 
tt. JJU-7-Y7. 1. 10, 15. 20-fh77ir 
;i/-2 1H. 2 3H-5JvJl/7-f >^ (II) . 1, 10, 
15. 2 0-f F7 7XZA-2 1 H. 2 3H-^7 
4>E$9(1I), 5, 10. 15. 20-ft-7^ 

('<>?7M07i^Jl') -2 1H, 2 3H-#^7 

4 7. ->ij3>7^D->7^:>^*->K, 7)IS.-VJ* 
77dv7^>7nU F. 7*D-77^> («&JR) . 
v'J5 1, 7A7^Dv7^>. «fh7^^7^D-/7 

^7^D->7->, 7PA7^D->7->. Xffi 
7^D->7^>. S)7^D->7^>, f^C7A7?D 
->7->**>l J . Mg7^D->7->, SB*?*;*? 1 
;i'7^D->7^>^* t afelf e>txs. 
[0 0 4 3] *fc, l»E»#*»=»7 5>ft:^«*J: 
U^U;l/75 7fc£®©ft«0i|<fcLTtt. N, N. 
N' , N ' -7-h?7x.-)l-4, 4' -/7577x 

N. N ' -y7i^-N, N' -t'X- (3- 
^fji/7i^) - [i. l' -£7x-;H -4, 
4' -v75> (JJTF, TPD^BSfBTS) . 2, 2- 
k*7 (4-v-p- HJJP7Sy7xX.il') 7*D/1>, 
1. l-£7 (4->'-p-h'J^7577z^W > 
7D^+-9->, N, N, N' , N' -fh7-p-h'J 
;i/-4, 4' -v75/b*7x-JW, 1, l-b'X (4 
--7- p - h U;i/7 5 7 7x-;U) -4-7x-Jl/->7 
D/\4lJ->, t'7, (4--7/^;l/75/-2-^5 1 ^7 
x-JU) 7xn;U/7>. k'X (4 -v-p- HU;i'7 
i7 7xZjW 7irj^?>. N, N ' --77xn;b 
-N, N ' -->* (4-^h + y7irA) -4, 4' - 
•>7S7t'7xrjK N, N, N ' , N' -xh^7x 
-;P-4, 4' -v'7 = y 77xrjl,X-xJl', 4, 
4' -t*7 (-77x^Jl/7= 7) ?^-H'J7x^K 
N, N, N-h'J (p-KUJl') 7 5>, 4- (7- P 
- h'JJU7Sy) -4' - [4 (-7- p- HJ.M/7S 
/) X^'JJH 7^;i' / <>, 4-N, N->'7x^7 

5 y - (2-v'7x^t'rjl-) ^>-fe'>, 3 

7- 4' - N, N-77xr:;i/75yX5 1 )l''<>if>. 
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[0 0 4 4] sETl&Xmt. ±j£bfc<t&&£. 

&»©#ttc «t o jua^-rs c t ici o »*-r * 

T**. KL£AJI£UT©fllJftt»KIHIRaftft^ 
A*. MU5nm~5/imt2b5. d©I?LaA»«. 
±JEUfc»»®ia*fctt2«K±*»6ft*-««JfiT 
*oTt>J:V>U H-tt«*fcttft»ttJ*©*ftl*»& 
3{s**jMIJaT*oTt>J:^. 

[0045] &»K*i;Tim*&n***aA)itt, hi 

[0 0 4 6] &ft«iUTfii. nhDB»7JP*U/> 
K*ft> »WH5 7-1 4-9 2 5 9*ta»..H5S-5 
5 4 5 0 #4*«. R6 3- 1 04 0 6 1 *§&«5fcHjS 
SttTV»«7> 5?^^>R»#. Polymer Prep 

rints, Japan Vol.37,No.3(1988)p.681««CEttStlT^ 

ft, *7*U>*UU>»©*«l?h 
?fc$J, ^)My-f S H, Japanese Journal of Applied 
Physics,27,L 269(1988), &$JI@6 0- 6 9 6 5-7*14* 
SB, 361-143764 *f 4*$g. 361-14815 

»ft, &PflBB6 1- 2 2 5 1 5 Ht&«. H61-23 
3 7 5 0*t4*«$KBI|*$ttT^*7>r«7*/v;<* 
>R$fti$«ktf7>hn>St*ft> Appl.Phys.Lett.,5 
5, 15, I489*lft2©$ 3 8 @£J11tta¥HttS&lft8*£ 

&P8B85 9- 1 94 3 9 3*§4*&£gll;*£ftTH*Hi 

©•^eattft^ts^tfsn*. a*, ^^bb5 9 

- 1 9 4 3 9 SJffiSTttfflEfc^eattfls^iftfcSEJfc 
■ ©sHfrfcLTHSLT^***, **9§*6©ttWfcJ: 

[0047] tfc. 8-*yy/-jMBi«ft©*0Mi 
#. *ftMic«hux (8-^/uy-^) 7*s=-> 

A. HJ7. (5, 7-y£OD-8-*yijy-.>l') 7 
JU=-£A, h'JT. (5, 7-y^D ; t-8- + y i jy 
-;l/) 7^S^9A, h'jT, (2-*3^-8-*y'J 

y-;i/) 7 a. mjt. (5-^^JP-s-^y 

'J-JW JJl'i-OAf, Cin^W^jB^ftO+'L^Jil 
Ann, Mg, Cu, Ca, Sn, tfcWP b KHtft 
t)-3fc*«»ft#'b« : fttA«©«»iUTJfl^-&Ci 
A*T£-5. -€-©teic. ^^;U7'J-$)SvWi/^^7^ 
D-/7r>, Sfctt-€-*ae>o*sad»7;i'4 i ;i'S. TJI/* 
>awifT«ift**iT^*t)©t>asL^. *fc. 



[0 0 4 8] m^ttAHtt. ±aufcfl:^«ft, ea^« 

4*»©7j»»C<k 0 gftfc-r « CltlciD S^fiST* Z tifi 
T*4. LT©llJ*ttttfc«IHSnftVv 
A*, Mlt5nm~5(imt^. ^©m^&ABtt, 

±» uttm© i a £fcfi 2 aa±*> Sl&*-jmiibt 

*oTt>J:V»U R-lUigfcttMULi£0*0rJlfr6 

[0 0 4 9] J4*iE?LftA»©»»tUTtt, pS-S 
i, pffl-S i.C*©*«<fc£tt*&fc5IE?iaA*3l 
tt»*fflVi*Cit>T#. «*£*«©*«*£ LTtt. 
nl-S i . nS-S i C*©**fl;£4to&» 

tt. HB&BBft«W0 9 0/0 5 9 9 8KH*aftTV» 

[0 0 5 0] £UHSLfc«8£J:EE5FifeKJ:08tt 
«, figS. 4»Bfcl6i;T©jE?LaAH» *J:tfj&BCJfc 

&»l*-r*C2:C«tO«itT*J:-t3&«T*S*36W©*f 

«kti*», ttTlc, Kfciililgg/iEdFLttAJf/fSftS/ 
lia!9«)B3fc«»6nfc«lj«©*«ELS|^S«JBT*« 
£©-«H£1B#lcK9rf4. 
[0 0 5 1] S-fjBS&S«±fc. »ffi*mA>&fc*S 
18*1 (imKT. ffSLXtil 0~2 0 OnmCllffl 

AlSRtt*. jE3FL&AH©Jgfijctt, jMiSLfc.fc'SfcJ* 

<fc£ft. (jE?LttAJi©#») , mttZJEH&ASV 

fig 5 0~4 5 0*C, H£gl 0-5-1 0"3Pa, ^* 
3S0. 0 1 ~5 0 nm/sec . Sfcffig- 5 0~3 0 
Ot:, KJP5 nm~5 //mWffifflTjiaa^-rSCltd 1 

[0 0 5 2] ^lcr©E?LaA®±IC, fSftJf 
4. 5Wfcll©»JS<b. Bra©*«363t«»S;ffl^TJIS 

©ja»&. *a**tt«cto»dtr4itd«a*L^. 

■ iRli;j:5ft*ft«H©+A^aSi1"*it*«T# 
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[0 0 5 3] #t;:5gft!©±l;:B£&£gW\ ^niciO 



+ , ^ffi£-©g&l;:LT5~4 0 V© 



[0 0 5 4] Cit, #89§©&giTfcSHiS5£ (I) 



»S3j« - ©attic t> fc t # fco*^-&3B3t3fi«a** 



tO 0 5 5] -jRSC (I) ©*y*-9-u>ft«*o^ric 

[ftll] 



NH 3 
NHa 



X 
Y 



x:o—ec:x 



+ 4H 3 O 



9 J— ft, 7*a/V-;k 79 /-)V, 7S:)17)V3- 

**aois2oo , c H taTJD}!MWW*. t 

©EfclSIBIttO. l~20W»iLK ^©EfST 



±0. 6, 6' -ft. 6, 7' 7, 7' -#©£ 

[0 0 5 6) HTffll>5^h>il/TB. OTOfc 

©a^tfsna. 

[00 5 7] 
[fcl 2] 
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Hfcl 3] 
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Ha N 



H a N 
H, N 




NHi 



NHa 



NH a 
NHj 



[0 0 5 9] 

[0060] ftmn 

lit 15] 




2, 2', 3, 3 ' -rh77i-il/-6, 6' -V*r 
7*-tt'J> (fcftfcNo. 1 1) ©£f£ 

3. 3' -v757^>V>2. 14g (0. Olt 
t^>v;l/4. 2g (0. 0 2^) Sr^DCUfcJl' 

fc. $S»C> H*x>J:r)Htt«S-&T*||fi»*5. 
Og (iR$:8 9% (0. 0 08 9^) CI© 
*«fi»*OiWitt3 1 2mofc. 

[0 0 6 1] »6n&»«fi»*0«*»«r©IS*. m 
/Z = 5 6 2 (M+ ) T&ofc. 
[0 0 6 2] 7n(->*UOt* ( 1H-NM 
H, C 

; " , : *> 

or N 

H, C 




R, S*:xh7^^JV->7> (TMS) , »» : 
fW;W*yh' (DM SO) , ffij^&ft: 4 0 0MH 
z) »£©*£*, 

5 = 7. 35~7. 44ppm (m, 1 2H, 7xXJP 
S©3, 4&©H) 

6 = 7. 52~7. 57ppm (m, 8H, 7irAS 
©2&©H) 

6 = 8. 3ppm (d, 2H, */=HHJ >8R©8tt© 
H) 

6 = 8. 45ppm (q, 2H, >SR© 7 tt 

©H) 

6 = 8. 54ppm (d, 2H, >S© 5& 

©H) 

[0 0 6 3] £l±4>6. Btt©*/*-*U>flS**No. 
[0 0 6 4] £43, Htt«fc*^T»i±E»SSfit»** ' 

[0 0 6 5] £$#12 
Hfcl 6] 



CH, 



CH 9 



2, 2' , 3, 3' -rh7 (p-MJ;P) -6, 6' 
-v+/*+MJ > (fc£*No. 1 2) ©£)£ 
n - 7*^ / -Jl/ 4 0 £ U U 7 Ht<iS«fc tfB» 2 0 5 U U 
•yh^©^^®lC3, 3 ' - v?7S M>->*>2. 1 
4g (0. Olt.JW «r»#U *l»TBK2 0 = 'J >J 
•yMI/CH, A' -S/**7\H/'OvJM . 8g (0. 0 
2tW £»*Lfcfi»**:lQ*.4l5l«|. 8 0"CTl»f 

5 . 0 g mm : 9 5 % ( 0 . 0095 ^JlO ) 



fc. :©»Jtfitt*©IWlH334T:Tft9fc. 

[0 0 6 6] »e>ttfc»Jtfet8*©*«#«r©*&*» m 
/Z = 6 1 8 (W* ) T'&o/c. 

[0 0 6 7] *3k. 7n h ( 1 H - NM 

R , : TMS, i»:DMSO, : 4 0 0 

MHz) «|j£©*gjg» 

6 = 2. 35ppm(s, 12H, 7xrjH©3fi© 
H) 

6 = 6. 92~6. 98ppm (m, 8H, 7i^;H 
©3(£©H) 



(18) 



#PI¥07-026255 



6=7. 46~7. 53ppm (m, 8H, 7i^H 
©2&©H) 

6 = 8. 22ppm (d. 2H, *y*lHJ >S8©8& 
©H) 

6 = 8. 37ppm (q, 2H, *y*-9"'J >£©7& 
©H) 

6 = 8. 55ppm (d, 2H, *y=Hf->J >!R©5tt 
©H) 

[0 0 6 8] RJb*&. B«0*y*1f-'J>fl:£4&No. 
1 2 #££3*1X^.6 II fctfttBSnfc. 



[0 0 6 9] fc£, **fllC*V»TttJ:E«IHStt** 

[0 0 7 0] £fi£0il3~l 5 
*l*±I»2C3Sl/fcj;yh>*J:tltfl«775y» 

[0 0 7 1] 
Ml] 



(19) 



#^¥07-026255 



( ) 



§L 1 



tf+b> 



H 3 C 




CH 3 0 



CH 3 O 




N 




0 

o 



CH 3 S 



CH, S 




JS0J 7 











[*2] 
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3* 4 









^ <fl£* No.7) ^ 


£j£WlO 


O (fc#8J No. 8) 0 


£««11 


yr^ (-(ii^fe no. 9> ly* 


&SM12 


H,COOC^ (ft^ft N0.1O) ^COOCH, 




gx:*-*::xg 

<-fc#8) NO. 19) 


•&S814 


H ' C <fc£«! NO. 12) CHs 




iP uta® no. 17) 



XlS (2 5mmX7 5mmxl. 1 mm : HOY A 
«*) S3) *89J$ie*«£U zn*4Vfu}i)],7 
;lO - ;PT 5 # Hlffl*«ifci* I, fc © 5 . *6*T 5 #|BHfe 
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